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Sunflower Production for Grain 

In some European countries, notably Russia, sunflowers have been and are 
grown extensively as a source of an edible oil. In recent years production of this 
crop in the Argentine has increased greatly. By the season of 1940-41 about 
1,300,000 acres were grown in that country. Sunflower oil from the Argentine 
has been imported into Canada and the United States in large quantities 
particularly since war has cut off sources of supply of a number of other oils. 

Sunflowers, which have been grown to some extent in Western Canada for 
considerable time, have been generally used as an ensilage crop. The varieties 
grown for this purpose are tall growing and are usually too late in maturing to 
ripen seed except in favourable years in districts having a relatively long 
frost-free period. However, in most Mennonite communities a short-growing, 
early-maturing type which has come to be known as the Mennonite variety has 
been grown regularly for seed on comparatively small acreages for many years. 
Experiments with this and similar types from 1937 to date at the Dominion 
Forage Crops Laboratory, Saskatoon, and successful production in 1942 on fields 
varying in size from a few acres up to 200 acres, have demonstrated that 
production of seed of this crop is practical in Western Canada with equipment 
commonly available. 

The whole seed of sunflowers with the hull on has an oil content of about 
24 to 35 per cent. The oil content of kernel with the hull removed is about 
50 to 55 per cent. The oil is used in the manufacture of margarine, lard 
substitutes, and salad dressing and competes with corn, cotton seed, soybean, 
and peanut oils for these uses. 

Varieties 

At present only the Mennonite and Sunrise varieties are suitable for seed 
production in Western Canada. Data pertaining to the mature plants and seeds 
of these two varieties are shown in table 1. 



Table 1. — Characteristics of the plant and send of Mennonite and Sunrise varieties 

Height Weight per 

in 1 ,000 seeds 

feet (grams) 

60-100 
50-70 



Variety 



Mennonite 3J-4i 

Sunrise 3-4 



Weight per 


Percentage 


Percentage 


bushel 


kernel 


oil, basis 


pounds 




whole kernel 


23-30 


52-60 


2^-30 


28-35 


55-«2 


28-35 



630.4 
C212 
WPS 

SP fcq 
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Mennonite is a relatively short growing type averaging about 3-5 to 4-5 
feet in height. There is considerable variation in plant type particularly in the 
branching habit, some plants branching for the full length of the stem with the 
majority showing a basal branching only. The variety matures in the early 
part of September usually between September first and tenth. The seed is large, 
varying in colour from white through various degrees of striping to almost solid 
black. Some heads also have purple seed. The seed of Mennonite is of relatively 
larger size, lower weight per bushel, lower kernel content, and lower oil content, 
than Sunrise seed. 

Sunrise is a selection from an introduction from the Saratov Plant Breeding 
Station in Russia. It is shorter and of more uniform growth habit than the 
Mennonite. The plants frequently show some basal branching when they are 
widely spaced. It is about 10 days later in maturing than Mennonite. The 
seed is short and plump being much smaller than Mennonite. It has a higher 
bushel weight, kernel content and consequently a higher oil content than 
Mennonite. 

Although at Saskatoon from 1938 to 1941 the Sunrise variety matured 
sufficiently early to escape frost damage, at a number of points in Western 
Canada in 1942 it was severely damaged by frosts in September. Until such 
time as more information is available on the adaptation of this variety it is 
considered that it should be grown only in districts having a relative long frost- 
free period such as southern Manitoba. 

Disease, Insects, and Other Pests 

Diseases. — Sunflower rust and sclerotinia rot are the only diseases so far 
encountered. 

Rust attacks the leaves in the latter part of the growing season producing 
small brownish-coloured spots. If severe the leaves may be killed although 
epidemics of such severity have not yet occurred at Saskatoon. Since sunflower 
rust requires no other host to complete its cycle, control measures consists of 
rotating the crop and burying by cultivation the remnants of previous crops. 

Sclerotinia rot attacks the stems resulting in a shredding and subsequent 
breaking over of the plant, It may occasionally spread to the head and result 
in rotting. Black bodies irregular in shape and from ^ to over one inch in length 
are produced in the rotted area and these arc the source of infection the next 
year. The disease apparently occurs on native vegetation and may spread to 
sunflowers. Control measures consist of rotating the crop and using seed which 
is free from the black sclerotial bodies. 

Insect Pests. — Several insects attack sunflowers. Wireworms and cutworms 
are the most destructive because they attack the very young plants and prevent 
the crop from becoming established. Later in the season grasshoppers, beet 
webworms, and sunflower beetles may attack and damage the foliage but unless 
infestations are extremely heavy they are not nearly so injurious as cutworms 
and wireworms. 

Wire worms may severely damage and even completely destroy a stand. 
Land known to be heavily infested with these insects should be avoided. 
Damage on stubble land will likely be lower than on summer-fallow. Where 
some wireworm damage is expected, have a firm clean bed and plant at 
slightly heavier rates. Packing after seeding may aid in reducing damage. 

«. Cutworms also relish the young sunflower plants. The redback cutworm 
can be controlled with poison bait. If a pale western cutworm outbreak is forecast 
the only precaution is to seed on summer-fallow which was left untouched 
between August 1 and September 15 of the previous year. 



The sunflower beetle, which is smaller but similar in appearance to the 
potato beetle and the larva of which is greenish-yellow rather than a brick red 
colour, feeds on the upper leaves and around the heads. It is rarely of economic 
importance. The only feasible control is to dust the plants with poison. 

The beet webworm also eats the leaves. Where a field is threatened by an 
army of webworms it may be protected by ploughing a deep furrow on the side 
of the field from which they are advancing and spreading poisoned weeds in 
the furrow. 

Gophers. — These rodents are very fond of the seeds and may dig them up. 
They also like the young plants and if plentiful may cause heavy damage. 
Every effort should be made to destroy this pest in and around sunflower fields. 

Birds. — Seed which is approaching maturity or mature is very attractive 
to birds and in 1942 two fields of Sunrise in the heavily treed area of Saskat- 
chewan were very seriously damaged. While birds prefer small seeded types 
such as Sunrise it is likely that where abundant they would do extensive damage 
to the large seeded Mennonite as well. Until more experience is obtained it does 
not seem advisable for farmers in naturally heavily wooded districts to grow 
the crop. On the prairies or open park belt there is little or no loss from birds. 

Soil Type Preference 

As yet very little experience has been gained under large field conditions 
with the crop on different soil types. Although the crop has considerable drought 
resistance it is expected that it will yield higher on the heavier than on the 
lighter soils. It has been grown in small patches quite successfully for several 
years on medium to light-textured soils. Since the crop develops slowly under 
cool conditions, low-lying cold soils should be avoided. 

Culture 
Seed-Bed Preparation.— Summer-fallow with its moisture reserve will 

provide a better seed-bed than stubble. AYhere moisture conditions are reason- 
ably good sttibble is satisfactory and is preferred to summer-fallow where 
wireworms are likely to be a serious pest. Stubble land should be ploughed 
since the trash cover of surface-worked land will interfere with cultivation later 
in the season. The soil should be of uniform tilth, reasonably lumpy on top to 
prevent drifting and a moisture supply near the surface to ensure uniform 
germination of the crop. A coarse, unevenly prepared seed-bed will result in an 
uneven stand while one with any tendency to drift is undesirable because 
sunflowers, being a row crop, do not cover the ground as rapidly as a cereal crop 
and thus remain susceptible to the hazards of drifting longer than a cereal crop. 
Another important need is for the seed-bed to be free of growing weeds at the 
time of seeding. Some form of cultivation should be given just prior to or at the 
time of seeding to destroy any young weeds which may be present. 

Seeding Date. — The crop should be seeded in the early part of May for best 
results. There is little danger of spring frost damage when seeding at this date 
because plants just after emergence are quite resistant to frosts. As the four and 
six-leaved stages are reached they become more susceptible but frosts late 
enough in the season to cause damage at this stage are of rare occurrence. 
Using the Mennonite variety for tests on various dates of seeding it has been 
found over an average of three years that there is a progessive increase in the 
yield up to May 20 as is shown in table 2. It is felt, however, that seeding 
slightly earlier than May 20 at the sacrifice of a small amount in yield is 
desirable to ensure an earlier maturity and thus a better opportunity for the 
heads to dry in the fall ready for harvesting with a combine. This would be 
especially true for the later maturing Sunrise variety and in any northerly area. 
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Table 2. — Yields of seed in pounds per acre from dates of seeding tests, Saskatoon 

Seeding date 1937 1939 1940 Average 

April 20 326 1035 770 717 

May 1 248 1199 658 702 

May 10 200 1346 680 742 

May 20 234 1435 939 869 

June 1 134 1274 482 630 

June 10 154 728 328 403 

Method of Seeding. — The crop is seeded in rows 36 inches apart or wider. 
The width of the rows should be governed by the type of machinery which is 
available for cultivation between them. The grain drill, the tiller combine and 
the lister have all been successfully used in seeding. 

Rate of Seeding. — Spacing of plants about 6 inches apart in the row has 

given the highest yield of seed on the average at Saskatoon as is shown in table 3. 
This close spacing also has given more desirable seed than wider spacing in that 
the seed is smaller, thus possessing higher kernel content, higher oil content and 
being less likely to break up in the thereshing process. Another desirable 
feature of the narrower spacing is that smaller heads are obtained which dry 
out more rapidly than the larger heads from the wider spacings. 

Table 3. — The effect of spacing of plants in rows on various factors (Mennonite variety), 

rows 36 inches apart 

Spacing Yield Head Height Wgt.per Percentage Percentage 

in inlh. diameter inches 1000 seeds kernel oil basis 

rows per acre inches (grams) whole seed 

6 inches 920-6 4-7 45 61-1 .568 29-1 

18 inches 877-7 6-4 42 74-5 550 26-4 

36 inches 689-7 6-5 42 SO 54-1 25-4 

The rate of seeding will depend upon the size of seed arid the percentage of 
germination. With seed of good germination the drill should be set to drop the 
seeds approximately 4 inches apart. For rows 36 inches apart satisfactory stands 
are secured by seeding 7 to 9 pounds per acre of Mennonite and 4 to 5 pounds of 
Sunrise. The setting will vary somewhat with the drill but a setting on the 
wheat scale of about 3 pecks for Sunrise and 5 to 6 pecks for Mennonite should 
give approximately the desired rate. It is important that the flow of seed from 
the drill be watched carefully especially with the large-seeded Mennonite variety 
which will have a tendency to stop at times. 

Cultivation. — In order to secure the best yields and also to prevent pollution 
of the land with weeds it is important to cultivate. If young weeds are not 
destroyed early in the season they may gain control of the crop. Timeliness of 
the operations is the most important factor in effective control. Weeds are most 
easily destroyed just after they commence growth. Harrowing with a light 
harrow when the sunflowers have reached the four leaf stage or about one week 
after emergence assists materially in weed control. Harrowing should be done 
crosswise of the rows and preferably in bright warm weather. Later weed 
growth can be largely controlled if cultivation between the rows is given when 
the weeds are small. One, or at the most, two cultivations should be sufficient. 
If possible, the cultivator should be adjusted to throw some soil into the row 
thus burying and smothering the small weeds which are in and near to the row. 
The corn or row cultivator is probably the most satisfactory implement to use. 
The ordinary field cultivator may be used by removing some shoes at the 
location^or locations where the row or rows being st nulled will come. The 
successful use of this implement depends on careful planning beforehand so that 
the rows are spaced at a convenient width and also on having the rows straight. 
For comparatively small fields the garden cultivator may be used. 



In the case of crops which arr sown with Ihc lister the trench which is left 
provides an excellent opportunity for control of the weeds close to the row. 
They are simply buried by filling the trench in with successive cultivations. The 
cleanest sunflower crop observed in 1942 had been handled in this way. 
Harrowing crosswise of the rows which have been seeded with a lister is not 
advised since at the early stages many of the plants in the bottom of the trench 
are liable to be buried. 

Date of Harvesting. — The crop is considered mature when the backs of the 

heads are yellow and the outer bracts are beginning to turn brown. At this 
stage the crop will stand heavy frosts without damage to the seed but there is 
too much moisture present, in the seed for it to be stored safely if harvested. 
The crop should be allowed to stand until the back of the heads and the seed is 
well dried. The drying process usually requires from three to four weeks after 
the mature stage is reached. At Saskatoon the Mennonite material has been 
ready to harvest between September 20 and October 1 in most years as is shown 
by the data in table 4. The data in this table were obtained from a test designed 
to study the effect of harvesting at various dates. The seed from this test was 
stored in cans immediately after harvesting at the different dates. After a 
period of about six weeks the cans were opened and the extent of spoilage of the 
seed noted. The seed was then allowed to air dry and the amount of moisture 
loss determined to give an indication of the safe moisture level at which the 
seed can be stored. The results showing the date at which and after which no 
spoilage occurred are presented in table 4. 

Table 4.— Percentage moisture loss on seed from dates of harvest test, 1939-1942. 

Mennonite variety 

Moisture loss in per cent, in yenr 
Date of harvest 1939 1940 1941 1942 

September 1 34-7 29-7 42-8 

September 10 18-8 19-6 28-1 59-4 

September 20 6-4* 8-3* 13-6 43-8 

October 1 7-3 6-6* 36-5 

October 10 4-7 8-5 9-4 

October20 40 1-7 7-1* 

November 1 7-8 

* Date at which and after which no spoiling of the seed occurred in that year. 

It can be seen from this table that the seed crop had reached safe moisture 
levels for harvesting on Septemher 20 in two years and by October 1 in the third 
year. In 1942, which was a very late and unsually wet season, the crop was not 
ready to harvest until October 20. The October 10 date in 1942 was on the 
borderline of being ready for harvest. Of four plots harvested at this date two 
showed mould growth and two did not. The two which did not give any mould 
growth had an average moisture loss of 8-4 per cent when air-dried and an 
absolute moisture content of 10-70 per cent when oven-dried. The other two 
samples which did show some spoiling had an average of 10-9 per cent moisture 
loss when air-dried and an absolute moisture content of 13-2 per cent. These 
and other results indicate that the maximum absolute moisture content of the 
seed for safe storage is approximately 11 per cent. 

Wheffl the crop is allowed to stand for such :i long period after it matures 
the question of loss of seed yield due to shattering arises. The results of four 
years' test on this factor are shown in table 5 where the seed yields in pounds per 
acre are given for the different dates of harvest in each of the four years. 
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Table 5.— Seed yields in pounds per acre from dates of harvest tests, Saskatoon 1939 to 1942. 

Mennonite variety 

Seed yield in year 

Date of harvest 1939 1940 1941 1942 Average 

September 1 823-5 972-S 890-0 895-0 

SeptemberlO 1021-8 795-2 871-8 999-7 922-1 

September20 929-8 840-2 1010-0 1371-7 1037-9 

October 1 993-2 789-0 817-2 1323-1 980-6 

October 10 1007-5 829-2 1011-8 1059-8 977-1 

October 20 920-0 895-5 854-0 886-4 889-0 

November 1 X043-2 1043-2 

These results indicate that there is no serious loss of seed through allowing 
the plants to stand after they mature. The low average yields of the late dates 
of harvest are due mainly to the effects of the 1942 year. Considering the first 
three years it is seen that in no case did the latest two dates give the lowest 
yield per acre, a fact indicating that the loss in yield from allowing the crop to 
stand until well dried is not serious. It should also he noted that even although 
in 1942 the last three dates were considerably lower in yield than earlier dates 
most of the drop in yield occurred before the moisture content of the crop was 
low enough for harvesting and storing of the seed as is shown in table 4. 

Method of Harvesting.— The combine is the only practical means of 
harvesting the crop on anything except small patches. Cutting with a corn or 
grain binder and threshing with a threshing machine has been found to be too 
laborious to be practical. 

Experience in combining in Western Canada has so far been limited to 
comparatively few makes and models of combines practically all of which have 
had the rub bar type of cylinder. The results have shown that machines of 
certain design are unsuitable unless special attachments are used. Others 
with minor adjustments handle the crop satisfactorily. The difficulties encoun- 
tered have mainly been in conveyers either to the cylinder or from the cylinder to 
the walkers. 

Machines with a steep incline feeder conveyer have proved unsuitable 
where the heads are large and variable in size and considerable stalk is cut. 
The same kind of feeder has worked without difficulty in a field having uniformly 
small well dried heads and also on a self-propelled machine having a special 
sunflower attachment on the front of the table which permitted onlv the heads 
to be cut. Unless an attachment of this type can be obtained it is not advisable 
to attempt to use combines having a steep incline type of feeder. Likewise, 
difficulties may be experienced with machines having a conveyer from behind 
the cylinder to the walkers which elevates the straw at a steep angle. The 
straight through or direct type of feed such as is found on the smaller models of 
many makes of combines appears likely to be the most satisfactory due to the 
simplicity of the type of feed. Three or four makes of combines of this general 
type were used and found satisfactory in 1942. On makes and models of 
combines which have not been used as yet in threshing this crop there axe many 
feeder designs and the probability of these various types being satisfactory can 
only be inferred, knowing the experience with feeders described above and the 
fact that the elevator on the ordinary grain binder worked fairly satisfactorily 
in cutting a 15-acre field in 1942. 

It has been found that some heads follow the table or elevator canvases 
around and that now and again these heads get caught and stop the canvas. 
This is hard on canvases. One farmer reported that by covering the canvas with 
an old canvas without slats this difficulty was largely overcome. On another 
combine^, strip of sheet iron was fastened close to the delivery end of the canvas 
so that only a narrow space existed and this materially reduced the problem. 
A wooden stripper of this type could also be designed. 



Combines with an auger type of platform have not been tried on the crop 
as yet. With platforms of this type where there is considerable space between 
the inner end of the auger and the lower end of the feeder conveyer difficulty 
may be encountered. If this space is small it does not appear that the auger 
would present any problem. 

The reel has been found to be a source of considerable loss of heads and 
seeds. Heads often hook over the slats of normal width and are thrown clear of 
the combine. This loss can be very largely eliminated by making a solid reel 
either with thin boards or a fine mesh wire. Wire of less than one inch mesh 
and of heavy gauge is preferable. The wire screen is probably more desirable 
since its wind resistance is less than that of a solid board reel. There is also 
some loss through the reel striking heads so hard that they are thrown clear of the 
machine. It seems likely that a reduction of reel speed will largely overcome 
this trouble. Where only four reel arms are being used and reel speed is reduced 
it may be necessary to increase the number of arms. Increasing the height of 
the side shields and wind board with chicken wire, tin, sheet iron, or lumber 
will effect a saving of a large portion of the heads that are thrown by the reel. 
If the reel is run too high there is some loss from heads dropping off the knife. 
With minor alterations and proper adjustment the reel will operate quite 
efficiently. 

Although the use of extension guards has not been tried, as yet, it is con- 
sidered that they would be helpful in reducing the loss of heads off of the knife. 
To be effective in this regard the guards should be spaced at fairly close intervals. 

It is very important to avoid removing the hull from the seed. Proper 
adjustment of the cylinder speed and spacing of the concaves is essential in order 
to avoid hulling. The space between the cylinder and concaves should be as 
wide as possible. Cylinder speed should be reduced to about one-half the 
normal speed for threshing wheat, oats, etc. If the heads and seeds are very dry 
even lower speeds may be necessary. At the same time it is essential to operate 
the remainder of the machine at almost normal speed in order to separate the seed 
and carry the straw over On belt-driven machines reduction of cylinder speed 
is a matter of adjustment of pulleys. On chain-driven machines special sprockets 
are required. Sprockets which will give the desired speed reduction are made 
by combine manufacturers for use in harvesting soybeans. They are not 
likely to be available on short notice in Westen Canada and so should be ordered 
some time in advance of the time required. 

The spike-tooth cylinder has only been used in threshing with ordinary 
grain separators. With the equipment available it was impossible to reduce 
cylinder speeds to the desired point and consequently it is not known definitely 
whether machines with this type of cylinder when properly adjusted can be used. 
By varying the speed of the whole machine it was found that hulling decreased 
as speed decreased which indicates that with proper speed adjustment combines 
with this type of cylinder would be satisfactory. 

The centre of most sunflower heads is comprised of hulls containing no 
kernels and these hulls are more difficult to remove. There is a definite 
advantage in not removing them in threshing as it is necessary to clean them 
out later. In examining heads to determine whether threshing is complete or not 
these hulls should not be mistaken for seed. Compared with the Mennonite, 
seed of the Sunrise variety is held more tightly but it has been found to 
thresh readily. If it is found that some good seed is being left in heads of this 
variety it is suggested that the cylinder spacing be closed up some before speed 
is increased. 

Although the seed is fairly light, almost full wind can be given. If it is 
found that some seed is being blown over, the wind should be reduced. The 
adjustable chaffer and sieve should be about two thirds to three quarters 



open. With proper adjustment very clean seed can be obtained. The percentage 
clean out on seed from fairly large fields in 1942 ran as low as three per cent and 
the clean out consisted very largely of hulls from the centre of heads. 

Storage of Seed 

If the seed is well dried before harvesting there is no danger of heating or 
spoiling in storage. This has been indicated in data given in the section on time of 
harvest. The maximum moisture content for safe storage is probably about 
11 per cent. By allowing the crop to stand in the field for some time after 
maturity in most years the moisture content will drop to below this figure. 

Cleaning the Seed 

The seed can be cleaned easily and satisfactorily with an ordinary fanning 
mill. For Mennonite seed a round hole zinc sieve with 3 % 4 " openings is satis- 
factory while for Sunrise seed a similar type of sieve with openings of 1 %4 ,/ or 
1 % 4 " is large enough. 

Disposal of Stubble 

Although very limited experience has been gained as yet on the treatment 
of combine sunflower stubble, that experience has indicated that the stubble is 
easily worked down. Stubble 25" to 28" tall has been worked down very well 
with a tiller combine. Ploughing would also dispose of the stubble. 

Effect of Sunflowers on Succeeding Crops 

No data are available from farmers fields or plot investigations on the effect 
of the sunflower grown for seed on the yield of the crop which follows it. Some 
concept of the influence on succeeding crops may be secured from data kindly 
supplied by the Field Husbandry Department, University of Saskatchewan, 
from their rotation tests on which sunflowers were grown for silage as a summer- 
fallow substitute. The average yield of wheat from 1923 to 1932 on fallow was 
32-1 bushels, after sunflower was 25-9 bushels, and after corn was 31-0 bushels, 
whereas continuous wheat averaged 21-7 bushels. The sunflowers thus depressed 
the yield of the following wheat crop. However where the sunflowers are com- 
bined the tall stubble serves to collect snow and this extra snow may compensate 
to a considerable degree for the moisture the sunflowers removed from the soil. 
There is also the possibility that the seed type of sunflower being shorter growing 
and completing growth during the season will exhaust less moisture from the 
soil than the tall growing silage type which does not mature but remains in a 
vigorous state of growth during the entire season. 
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